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Table 2 . Causes of Renal Insufficiency and Mortality 

by Cause 


Cause 

Episodes 

Mortality 

Decreased renal perfusion 

147 

20 

(13.6) 

M e d icatio ns 

61 

9 

( 1 5) 

Radiographic contrast media 

43 

6 

(14) 

Postoperative 

35 

1 

(2 .8) 

Sepsis 

25 

19 

(76) 

F'o st-l i ve r trans pi a ntat ion 

14 

4 

(28.6) 

F'o st-hea it tra n spla ntatio n 

S 

3 

(37. 5) 

Obstruction 

7 

2 

(28.6) 

Hepatorenal 

7 

5 

(71.4) 

Rhabdomyolysis 

4 

1 

(25) 

Artifactual 

3 

1 

(33. 3) 

Glomerulonephritis 

3 

1 

(33. 3) 

Nephrectomy 

3 

o 

(0) 

Atheroemboli 

2 

o 

(0) 

Hypercalcemia 

2 

1 

(50) 

1 ntersti ti a 1 nephriti s of u n known cau se 2 

o 

(0) 

Acetaminophen overdose 

1 

o 

(0) 

i J nk nown 

13 

1 



NOTE, Va I Lies expressed gs number or number (per- 
cent). 

Oonfnasf-in'duoe-d nephropathy is the fhind mo 
kidney injury and accounts for 10% of total ca 



T able 5. Radiographic Contrast Studies Causing 

Renal Insufficiency 



CT scan 

Peripheral angiogram 
Endoscopic retrograde 


Pulmonary angiogrc 
Cholangiogram 









2 

1 

1 

1 


NOTE. N = 43. Values expressed as 



■common cause of in -hos pita I ac ute 


E 
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AGENDA 

Definition 

Pathophysiology 

■Types of contrast media 

Risk Assessment 
Risk Minimization 
Fluids ?? 

Drugs ?? 

Dialysis ?? 
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Table 1 

The RIFLE and Acute Kidney Injury Network classifications of acute kidney injury 


GFR Criteria 

Urine Output Criteria 

R isk 

Increased SCreat x 1.5 or GFR 
decrease >25% 

UO <0.5 mL7kg/h 

X 

6 h 

injury 

Increased SCreat x2 or GFR decrease >50% 

UO <0.5 mUkg/h 

X 

12 h 

failure 

Increased SCreat x3, GFR decrease 
>75% or SCreat >4 mg/dL (acute rise 
>0.5 mq/dL) 

UO <0.3 mL7kg/h 

X 

24 h or anuria x 12 h 

Loss 

Persistent AKI: complete loss of kidney 
function >4 weeks 




£SKD 

lEnd-stage kidney disease: complete loss 
of kidney function >3 months 




AKIN 1 

Increased SCreat by 1.5-2x above baseline 
or by 0.3 mq/dL 

UO <0.5 mUkg/h 

X 

6 h 

AKIN 2 

Increased Screat by 2-3x above baseline 

UO <0.5 mUkq/h 

X 

12 h 

AKIN 3 

Increased! SCreat by >3x above baseline 
or by >0.3 mg/dL in patients with 
baseline SCreat >4 mg/dL 

UO <0.3 mUkg/h 

X 

24 h or anuria for 12 h 



Ab b revia tio ns: AKI, acute renal failure; GFR, glomerular filtration rate; SCreat, serum creatinine; UO, urine output. 
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Cifl 


n serum Cr 
ed to baseline 




ship between the 
Cr and exposure to 


contrast agents 


- Exclusion of alternative 
explanations for renal 
impairment 



>25% or 0.5 mg/dl 
increase of Cr level 
from baseline 


Within 48-72 hrs of 
exposure 


Cholesterol embolism, 
hypotension, UTI etc 
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A / 

y / 
y 


a < y 

y y 
y 



Sa njj re which persists greater than 7 days 


Pitfall in nephrology: contrast nephropathy has to be differentiated from renal 
damage due to atheroembolic disease 


Journal of Nephrology. 05/18/2012 Clinical Article 


Stratta P et al. - In a setting regarding millions of patients and millions of dollars/year, in order to clarify the true renal 
damage directly related to contrast medium (CM), the authors ask for prospective studies differentiating cohorts receiving 
intravenous and intra-arterial, transradial and transfemoral injections, and clinically relevant renal outcomes, thus avoiding 
the dangers that can come from the idolatry of a surrogate end point such an asymptomatic 25% transient increase of 
serum creatinine To avoid that, patients may lose the possibility of a more useful radiological diagnosis, because of an 
exaggerated suspicion of risk. 
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Acute Kidney Injury After Cardiac Surgery: Does the Time Interval From Contrast 
Administration to Surgery Matter 

Journal of Cardiothoracic and Vascular Anesthesia, 04/25/2012 

Mcllroy DR et al. - In an appropriately selected population, cardiac surgery can be performed within Iday of cardiovascular 
catheterization and contrast administration without an increase in the incidence of postoperative AKI. Recommendations to 
delay cardiac surgery for a specified period after contrast administration to reduce the risk of postoperative acute kidney 
injury (AKI) are premature. Additional evidence is required before making recommendations on optimal surgical timing after 
contrast exposure. 


Karem Salem : AKI CME Course :Mansours/Ras EL Bar 



National Kidney Foundation 


What is Nephrogenic Systemic Fibrosis (NSF)? 

NSF is a rare but serious disease affecting skin and other organs that has been found in some patients with 
advanced CKD after exposure to gadolinium-containing contrast dyes that are used in magnetic resonance 
imaging (MRI). NSF appears to affect about 4 percent of patients with advanced CKD. People with acute 
kidney injury (AKI) are also at higher risk. NSF has not been reported in people with mild kidney damage 
or normal kidney function. 

NSF can be painful, debilitating, or even fatal. Symptoms and signs of NSF can include burning and itching of 
the skin, red or dark patches on the skin, joint stiffness, or muscle weakness, The d sease can develop within 
24 hours up to around 3 months!] 
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Osmolar 




Molecular 

Osmolality 

Iodine dose 

lodine-atom-to^issolvcd 

Viscosity 

Contrast media 

weight (Da) 

(m Os m/kg H 2 0) 

(mg/m) 

particle ratio 

IcPs at 37^ 

High-osmolar ionic monomers 





Diatriioate 

636 

1070 

370 

1.5 

2,3 

ythalamate 

643 

2130 

350 

1.5 

2,5 

Low-osmolar non -ionic monomers 





Ibpamidol 

777 

790 

370 

3,0 

9.4 

la penial 

835 

010 

350 

3,0 

12 

la pr amide 

791 

770 

370 

3,0 

10 

lahflool 

021 

700 

350 

3,0 

10.4 

bversol 

007 

790 

350 

3,0 

9 

lamepral 

Low-osmolar ionic dimers 

770 

620 

400 

3,0 

12,6 

b*aglatc 

1270 

600 

320 

3,0 

7.5 

<150 osmolar non-ionic dimers 





bdiaanol 

1550 

290 

320 

6 

11,0 

btrolan 

1620 

290 

300 

6 

0.5 
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Contrast Media: Are There Differences in 
Nephrotoxicity among Contrast Media? 


BioMed Research 
International 


Study (year) 

IOCM 

LOCM 

Rel, wt, 

RR (9596 Q) 

Chalmers [30], 1S99 

54 

48 

6,3a 

0.356 ( 

0.72-1.752) 

Jakob sen [31 J, 1996 

a 

8 

132 

0.333 (0. 

016-7.140) 

Wessely [16], 2009 

162 

162 

11.00 

0,601 (0. 

548-1.173) 

Hardlek[l5],20DB 

54 

43 

9,49 

0,625 (0. 

255-1.512) 

Solomon [17] (CARE), 2007 

210 

204 

10.59 

1.265 (0 

,730-2.193) 

Juergens [35], 2009 

91 

100 

10.75 

1.196 (0 

L733-1951) 

Nie [37], 2008 

106 

102 

9,04 

0.395 (0 

,145-1.092) 

Han [26] (abstract), 2010 

3 2a 

823 

11.23 

0.147(0 

.114-0.190) 

Feidkamp [34], 2006 

105 

116 

9.33 

1.246 (0 

500-3.109) 

Hernandez [331,2009 

i ia 

132 

0.0 a 

0,301 (0 

085-1.063) 

M eh ran [40] (ICON), 2009 

72 

74 

10x24 

0657(0 
0.577 (0 

337-1.280) 

297-1.120) 


Rickard Solomon 


RR (95% Cl) 


0.01 0J 


1 


10 100 


Favors IOCM Favors LOCM 








Cox etjal. Preventing Contrast Nephropathy: What Is the Best Strategy? A Review 
of the Literature . The Journal of Clinical Pharmacology, 2004; 44:327-337 
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MAC MRCD 



5 x WfkQl 




(Brown et a!., Circ Cardiovasc Interv. 2010) 






Roducod Nephron Mass Vulnerable To Injury 

A&sociatMl Factor*: Otabetas, Poor Rena) Parfuaion, Othara 


Contrast Enters Renal Vasculature 

EbdotheliunHixtefiantfent Transient Vaoodiiallon /mimitvi) 


AdetxMsrf'e Release from Macula Dcs 
; FoodhflrA ! 


Endothelin 

Release 


Prostaglandin 
Dys regulation 



IrcraaMMl rxrfi >i:it cxr.t h to Mr »-> tubular calb 


Modular hvpcwia 



Oxidative Stress. Inflammation. 





|J 4* IB i>l 


V * r* 


I 1 r # t:^V 

111) I* I a A 


: * «K 








Formation of 
reactive oxygen 
(species (ROS) 


Renal tubular 
toxicity 










Localised 
endothelial 















BrJMolM;22:(l) doiilt.SE 





Pathogenesis 



Ischemic acute tubular necrosis 

- Adenosine 

- Endothelin 

- Nitric oxide 



Use of IVF / IOCM 


- Tubuloglomerular feedback (osmotic effects) 

- Direct endothelial damage 

- Smooth muscle injury 
Direct tubular toxicity 

- Tubular cell dysfunction and swelling due to hyperosmolarity 

- Reduced tubular cell ATP 

- Increased intracellular calcium concentration 
Oxidative stress and lipid peroxidation 

- Generation of reactive oxygen species 
Apoptosis of tubular cells 

- Tubular cell injury from osmotic stress 

- Hypoxia of tubular cells 


Use of IOCM 


Use of NAC 


Use of IVF / IOCM 
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Risk Assessment 


Table 1 | Risk factors for the development of CIN 


Fixed (non-modifiable) 
risk factors 

Modifiable risk factors 

Older age 

Volume of CM 

Diabetes mellitus 

Hypotension 

Pre-existing renal failure 

Anemia and blood loss 

Advanced CHF 

• . • 

Dehydration 

Low LVEF 

Low serum albumin level ( < 35 g/l) 

Acute myocardial infarction 

ACE inhibitors 

Cardiogenic shock 

Diuretics 

Renal transplant 

Non-steroidal anti-inflammatory drugs 

Nephrotoxic antibiotics 

IABP 


Abbreviations: ACE, angiotensin-converting enzyme; CHF, congestive heart failure; 
CIN, contrast-induced nephropathy; CM, contrast media; IABP, intra-aortic balloon 
pump; LVEF, left ventricular ejection fraction. 
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Risk Assessment 


Risk Factors 


Integer Score 




CHF 


Age >75 years 
Anemia 


5 

4 

3 



Serum creatinine > 1.5mg/dl 

OR 

eGFR <60ml/min/1.73 m 2 

eGFR < 60ml/min/1.73 m 2 = 
186 x (SCr) 1 154 x (Age) 0 203 
X (0.742 if female) x (1.210 
if African American) 



Calculate 


Risk 

Risk 

Risk of 

Score 

of CIN 

Dialysis 

< 5 

7.5% 

0.04% 

6 to 10 

14.0% 

0.12% 

11 to 
16 

26.1% 

1.09% 

> 16 

57.3% 

12.6% 


Mehran et al. JACC 2004;44:1393-1 399. 
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Risk Assessment 


International Journal of Cardiology 



A simple pre-procedural risk score for contrast-induced nephropathy 
among patients with chronic total occlusion undergoing percutaneous 
coronary intervention 


International Journal of Cardiology 18 



Risk Assessment 



In the past 3 months have you been told there may have been a change in your kidney function? Y/N 
In the past 3 months have you been on any medications? Please list' 

Have you used any over-the-counter pain relievers within the last 1 0 days? Y/N Please list; 

In the past 3 months have you had any surgery? Y/N 
Describe; 


Do you feel dry or thirsty? Y/N 
Circle one 


*Have you ever been told you have kidney disease of any type? 

Y 

N 

Please describe: 



*Have you had kidney surgery? 

Y 

N 

*Do you have diabetes? 

Y 

N 

Do you use insulin? 

Y 

N 

Do you use metformin or glu cophage? 

Y 

N 

*Do you have hypertension, heart disease, or vascular disease? 

Y 

N 

*Do you have gout? 

Y 

N 

Do you have multiple myleoma? 

Y 

N 

Have you ever had x-ray contrast media (dye) for CT. angiography, or IV P? 

Y 

N 

Have you had contrast media within the last 3 days? 

Y 

N 

Do you have any allergies to x-ray contrast media (dye)? 

Y 

N 

Please describe: 



Have you received p retreat ment with medication for this study? 

Y 

N 

Do you have any allergies or asthma? Please describe; 

Y 

N 
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lL 


■a_ 





S- 

d_o. 

d_A. 

d_2_ 


Hiistory of moderate or sovo ro reaction to sn 
i O cl in o-t>a so cl qo nt ra st m edi i i_j m 

I— I is. to ry of a liergy requ iring treatment 

Hiistory oiT asthma 

IH yp o rttiy ro id i s m 

Hoa rt failu re 

Dia t>otos m 3 1 I irtu s 

History of renal disease 

Prev ious ro n a* I su rge ry 

H is to ry of |p rote inuria 

H y p e rte nsio n 

Gout 

M ost recent measurement of serum creatiriln 

Va II lj O _____ _ _____ _____ „ _____ _____ _ _____ _ ____ _ _____ _ ____ _ _____ „ _____ _____ _ 


1=1 

Yes 


NO 

1=1 

Yes 

i=i 

MO 

□ 

Yes 

c=i 

NO 

1=1 

Yes 

1=1 

MO 

1=1 

'Yes 

□ 

MO 

□ 

Vos 

1=1 

MO 

1=1 

Vos 

1=1 

MO 

1=1 

VOS 

1=1 

MO 

□ 

Vos 

1=1 

MO 

1=1 

VOS 

1=1 

MO 


VOS 


MO 


Date 


d_3_ Is ttie patient currently taking any cnT ttio following drugs 


IV1 etfo rrn 1 n 

i=i 

Vos 1=1 

MO 

Interleukin 2 

□ 

VOS 1=1 

MO 

M SA 1 Ds 

□ 

VOS 1=1 

MO 


Vos iza H O 
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Kidneys for Life: Stop Acute Kidney Injury 

www.worldkidneyday.org 
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Nonsteroidal anti-inflammatory agents ’' 17 -*- 23 

Two deleterious effects: -*■ 

Interstitial inflammation 77 

Decreased production of vasodilatory prostaglandins, thereby potentiating the 
effect of adenosine, increasing vasoconstriction ’ 7 - 20 

Calcineurin inhibitors' 

Vasoconstriction of afferent arterioles, resulting in irreversible damage; glomerular sclerosis 25 

Loop diuretics ’- 23 

Risk of volume depletion before procedure ' 7 

After procedure, forced euvolemic diuresis associated with increase in risk for contrast- 
induced nephropathy 139 - 1 * 

Aminoglycosides ’ 49 -' 726 - 23 

Intracellular accumulation of medication in proximal tubule cells thought to interfere with 
cellular function, eventually leading to cell death and decreased glomerular filtration 
rate 420 

Amphotericin B 4 ' 726,23 

Binds to tubular epithelial cells, alters cell permeability, and causes vasoconstriction of 
intrarenal arteries and arterioles 9 

Vancomycin 4 ’ 7 

Mechanism of nephrotoxic effect is unknown 4 '* 

Chemotherapeutic agents 1 - 23 

Cumulative nephrotoxic effects related to tubular epithelial cell necrosis 23 

Metformin 1 

Not a nephrotoxic medication; however, has been associated with spontaneous lactic 
acidosis resulting in acute kidney injury, systemic complications, and death 1 *'* 

May be reinstituted after renal function is normal 1 ’ 9 
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Risk Minimization 


Strategies/agents shown to have DEFINITIVE value 
Parenteral hydration 
Low volume of contrast medium 
Low-osmolar and iso-osmolar contrast media 
Employ noniodinated contrast studies 

Strategies/agents of POSSIBLE value 
Epogen 

Sodium bicarbonate 
NAO 

Theophyll ine 
Hemofiltration 
lloprost 
Mesna 

Acetazolamide 

Protacyclins 

Nebivolol 

Strategies/agents of DOUBTFUL value 
Atrial natriuretic peptide 
Fenoldopam 
Dopami ne 
Mannitol 


Nifedi pine 

Endothelial nonspecific 
Hemodialysis 
Statin s 
Ascorbic acid 


receptor antagonists 
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Canadian Association of Radiologists: 
Consensus Guidelines for the Prevention of 
Contrast-Induced Nephropathy 

Guidelines for Contrast-Induced Nephropathy (CIN) Prevention ira Adults 


UKJHea It hCa re 




Decompenftflted 
fctiluro/pi.jln'ionary odoma oi 
hypunuliemiH piesedtV 


Hiflh _RlxK: 

«:2 rlok factors 


OR 

Sc:i *- ? O CtCI 

< /to 


I 


Drtcompftnftrttfari 
failuro/pulmonary ocloma oi 
hyponuliemiu presenlV 
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ACR Manual on 



mm 9 ^ 


4 * * 
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1 1 

4. 1 : Define and stage AKI after administration of intravascular contrast media as per Recommendations 2. 1 . 1 -2. 1 .2. ( Not Graded} 

4. 1 . 1 : In individuals who develop changes in kidney tunction atter administration ot intravascular contrast media, evaluate tor OAK 
as well as for other possible causes of AKI. (Not Graded) 

4.2.1: Assess the nsk for CI-AKI and, in particular, screen for pre-existing impairment of kidney function in all patients who are 
considered fora orocedure that reauires intravascular (i.v. ori.a.) administration of iodinated contrast medium. (Not Graded 

4.2.2: Consider alternative imaqmq methods in patients at increased risk for CI-AKI. (Not Graded 

high-osmolar iodinated contrast 
late solutions, rather than no i.v. 

:of CI-AKI. (2D) 

ntrast-media removal in patients 

4.3. 1 : Use the lowest possible dose of contrast medium in patients at risk for CI-AKI. (Not Graded) 

4.3.2: we recommend using either iso-osmolar or low-osmolar iodinated contrast media, rather than 
media in patients at increased risk of CI-AKI. ( IB) 

4.4. 1 : We recommend i.v. volume expansion with either isotonic sodium chloride or sodium bicarbor 
volume expansion, in patients at increased risk for CI-AKI. ( 1 A) 

4.4.2: We recommend not using oral fluids alone in patients at increased risk of CI-AKI. ( 1 C) 

4.4.3: We suggest using oral NAC, together with i.v. isotonic crystalloids, in patients at increased risk 
4.4.4: We suggest not using theophylline to prevent CI-AKI. (2C) 

4.4.5: We recommend not using fenoldopam to prevent CI-AKI. ( IB) 

4.5.1: We suggest not using prophylactic intermittent hemodialysis (IHD) or hemofiltration (HF) for co 

at increased risk for CI-AKI. (PC) 
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Dilute CM in the tubules 







Decrease contact time 


Increase production of prostacycline in renal medulla 


BICARB : Increase pH of urine and renal medulla 


Suppress production of free radicals 


Volume expansion 


The incidence of contrast nephropathy was 
significantly lower in patients with urine pH 
>6.0 immediately before coronary 
angiography compared with patients with 
urine pH >6.0 ( P< 0.0001) (Table 3). 


Suppress renine-angiotensine system 


Suppress ADH 






N Am J Med ScL 2014 Dec; 6112): 616-624. 
doi: 1 0. 4 1 03/1 S47-27 14.1 47977 



Oral Hydration for Prevention of Contrast-Induced Acute Kidney Injury in 
Elective Radiological Procedures: A Systematic Review and Meta-Analysis of 
Randomized Controlled Trials 


Sodium chloride vs. sodium bicarbonate for the prevention of contrast medium- 
induced nephropathy: a randomized controlled trial 

European Heart Journal, 01/31/2012 

Klima T et al - Volume supplementation with 24 h sodium chloride 0.9% is superior to sodium bicarbonate for the 
prevention of contrast-induced nephropathy (CIN). A short-term regimen with sodium bicarbonate is non-inferior to a 7 h 
regimen. 






'’Hydration with Saline Guidelines 

IVF = 1 mUkg/hr (MAX 100 ml/hr) 12 hours pre & 12 hours post contrast* (24 hour total infusion duration) 
(*NS p referred IVF but MD can modify based on clinical status of patient) 

CHF or teftventricula rejection fraction (LVEF) *40%? 

0.5 ml/kg/hr (max 50 ml/hr) 12 hrs pre & post contrast (24 hour total infusion duration) 

Emergent procedure? (Suggested regimen): 

Fluid bolus of 500-1000 ml prior to procedure. Hydration during procedure and/or 12 hrs after 
if possible (dependenton clinical status) 


2 Bicarbonat& Dosing Guidelines 

IVF = 150 meq of sodium bicarbonate in 1 liter of D5W 

3 ml/kg bolus (MAX 300 ml) 1 hour prior to procedure AND 1 mL/kg/hour (MAX 100 ml/hr) during and for 6 hours 
post-procedure 

Glycemic control Issues [including patients with diabetes)? 

Consider mixing sodium bicarbonate in 1 liter of sterile water instead of D5W 
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Oxygen Free Radical Scavenger & Vasodilator 

■ Advantages : 

{♦ Low cost 

{♦Ease of administration 
{♦Limited side-effects 




■o; 




oOptimal dosage remains uncertain (600 mg 
b.d or 1200 mg b.d for 48 hr) 

oExact mechanism to prevent CIN is unknown 

o Induces creatininuria leading to a reduction in 
serum creatinine independent of a change in 
GFR 


4.4.3: We suggest using oral NAC, together with L». isotonic crystalloids, in patients at increased risk ol CI-AKI. (20) 





^Acetylcysteine Dosing Guidelines 


Tolerating PO intake? 

■G00-12DD mg capsules PO Ql2h X 4 doses 
2 doses pre’COntra stand 2 doses post-contrast is optimal 

Feeding tube or NG-access? 

Acetylcysteine 6D0-12DD mg (3 m L of 2D % so In.) liquid PT/NGQl2hx4dosestotal 
Emergent Procedure? 

1 dose before and 3 doses postcath or procedure is acceptable (Ql2h x 4 doses total) 






^Theophylline* 


Mechanism 


Adenosine Antagonist 




Efficacy 





Mechanism 

Beneficial effects on endothelial function. 
Maintain NO production and ^oxidative stress 


Efficacy 


Not enough evidence 
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anism 

Prevention of oxidative stress 



Efficacy 

3g before and 2g x2 post procedure 
Safe & well tolerated 

Not enough evidence 
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Fne / Fenoldopam 



Renal Vasodilator 






4 - Few Studies with Results not easy to compare 


> 






Differences in patients selection. 





Differences in extracorporeal treatment modalities. 




> 


Differences in dose of contrast medium infused. 




Timing of extracorporeal treatment with respect to contrast 


administration 




Efficacy 


.pHlt O/ 



f 'o aA( . o^ C 


4.5. 1 : We suggest not using prophylactic intermittent hemodialysis (IHD) or hemofiltration (HF)for contrast-media removal in patients 
at increased risk for CI-AKI. (2Q 
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by contrast medium (causes 


extra-cellular 




intra-cellular 












due to potassium migration from the 


intracellular to the 


xtracellular compartment. 


oedema. 

particularly in those with volume overload or chronic heart failure 
and poor cardiovascular stability. 
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The role of dialysis in contrast-induced nephropathy: 
doubts and certainties 

Carlo Guastoni 3 , Stefano De Servi b and Marco D’Amico 0 



day following dialysis 
patient is at his/her dry 


e'dose of contrast medium administered should 
Be as low as possible (possibly <150 mi). 


Av<|udihg contemporary diagnostic and 
-therapeutic procedures. 
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Tine E 
Nephr 


st Ii 

2re Are 


■ n 









9P$k (or develop^! 
& need for dialysis 


1 2- if high risk u should consider another modality for imaging 


3-preventive measures 

| tt-DC any diuretics ACEI NSAIDS jdays before the procedure 
j b no fasting night before procedure 
}c* saline m imlkg oh pre & 12 hrs post 
d- emergency imi isotonic bicarb th pre & iml/kg <.h post 
e-oral NAC too mg tih pre & j*h post 
your MRCD -BW i S CREAT ML 
use non ionic low or isoosmolar contrast 

ML r * 0* s A WL J* A. 


3- follow up urine out put after if >150 ml/hr u r doing well 

4- monitor renal functions. daily for 1 week 
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